A 14K envelope protein of vaccinia virus with an important role in virus-host cell interactions is altered during virus persistence and determines the plaque size phenotype of the virus.
The phenomenon of genetic variability and attenuation or virulence of poxviruses is poorly understood. We have identified mutants of vaccinia virus from untreated and interferon (IFN)-treated persistently infected Friend erythroleukemia (FEL) cells that have major alterations in the size of a virus structural protein. This protein is part of the virus envelope as documented with specific monoclonal antibody (mAbC3). This protein, under reducing conditions, has a molecular weight of about 14,000 (14K) Da in wild-type virus but gained 1.5 K in mutants from untreated, persistently infected cells and about 0.5 K in mutants from IFN-treated persistently infected cells. Under nonreducing conditions, this protein forms covalently linked oligomers which also differ in size between wild-type and mutant viruses. The 14K protein elicits humoral immune response as assessed by immunoblots of two-dimensional SDS-PAGE analysis using rabbit anti-vaccinia serum. Two molecular forms of the 14K protein with different isoelectric points were found only in mutants from untreated, persistently infected cells. Protein modifications were the result of DNA sequence alterations in the virus population since the 15.5 K protein could be reverted to 14K after marker-rescue with the cloned 14K encoding gene. We provide direct evidence that changes in size of the 14K envelope protein are responsible for the small plaque size phenotype of these variants. From our previous studies (J. F. Rodriguez, R. Janeczko, and M. Esteban, 1985, J. Virol. 56, 352-356; J. F. Rodriguez, E. Paez, and M. Esteban, 1987, J. Virol. 61, 395-404) and those described here, we established that the 14K protein plays an important role in virus-host cell interactions. This is because this protein is part of the virus envelope, is highly antigenic, elicits neutralizing antibodies, has a role in virus penetration acting in cell fusion, is involved in the virus plaque size phenotype and is highly conserved among Orthopoxviruses. In addition, because mutants with altered 14K protein that have gained 1.5K in size are attenuated (S. Dallo and M. Esteban, 1987, Virology 159, 408-422), it suggests that a modified form of this protein contributes to the decrease of the virulence of vaccinia virus.